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Fogarty catheter and ice saline lavage may also be useful
in patients with persistent bleeding.'

Fortunately, most episodes of hemoptysis can be con-
trolled with conservative management, and definitive ther-
apy can be delayed."8 Whereas some think that surgical
resection is still the treatment of choice for most if not all
anatomically circumscribed lesions,"'2 embolization ther-
apy using either detachable balloons7 or steel coils" has
been advocated by others. Embolization therapy is obvi-
ously a less invasive procedure than thoracotomy and has
a high success rate in terminating active hemoptysis. The
potential for recurrence, however, remains controversial.
Embolization has been successfully performed during
pregnancy" and should be strongly considered at the time
of angiography.

In conclusion, pulmonary arteriovenous malforma-
tions should be considered in the differential diagnosis of
hemoptysis during pregnancy. Two-dimensional echocar-
diography with bubble contrast is a sensitive means of de-
tecting the disorder and is without any known risk to a
pregnant woman or fetus. Pulmonary angiography can be
used to confirm the findings, and embolization can then
be used as definitive treatment either immediately in life-
threatening cases of hemoptysis or following delivery if
the patient becomes stable with conservative treatment.
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Electrocardiographic Changes
Associated With Anaphylaxis
in a PatientWith Normal
Coronary Arteries

MARY BETH ENGRAV, MD
MICHAEL ZIMMERMAN, MD
Portland, Oregon

CLINICIANS HAVE DOCUMENTED the occurrence and have
postulated mechanisms for ischemic electrocardiographic
(ECG) changes during anaphylactic reactions. Coronary
angiography has shown that ECG changes do not invari-
ably correspond to underlying coronary artery abnormali-
ties. We report the case of an older woman who, during an

initially undiagnosed anaphylactic reaction, had ECG
changes suggesting acute myocardial ischemia. Angiog-
raphy showed normal coronary artery anatomy.

Report of a Case
A 65-year-old woman was brought to the emergency

department by paramedics after she suddenly collapsed
while waLking down the street. When paramedics arrived,
she was diaphoretic and pale; her blood pressure was 80
mm of mercury systolic, her pulse rate was 80 beats per

minute, and respirations were 20 per minute. En route to

the hospital, her serum glucose level was 120 mg per dl
(6.7 mmol per liter).

On arrival, the patient was nonresponsive, with no

spontaneous eye opening. She remained diaphoretic and
pale. Her temperature was 350C, her blood pressure was

60 mm of mercury by palpation, and her pulse rate was

126 and regular. There was no evidence of trauma to the
head. Both pupils were 4 mm and reactive to light. Respi-
rations were shallow, and no wheezing, rales, or rhonchi
were heard. Examination of her heart revealed no murmur
or gallop. There was no edema or cyanosis of the extrem-

ities. Femoral and carotid pulses were palpable, although
radial and dorsalis pedis pulses could not be felt. Her skin
was without rash or lesions. Comeal and gag reflexes
were present. The Babinski response was down-going bi-
laterally, and the patient withdrew all four extremities to

pain. She would not answer questions and did not vocal-
ize with painful stimuli. Her rectal tone was normal. Stool
was negative for occult blood.

By phone, the patient's daughter and husband reported
that the patient had appeared well when she left home
earlier that day. They reported a history of hypercholes-
terolemia and hypothyroidism. Current medications in-
cluded conjugated estrogens, medroxyprogesterone

(Engrav MB, Zimmerman M: Electrocardiographic changes associated
with anaphylaxis in a patient with normal coronary arteries. West J Med
1994; 161:602-604)
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Figure 1.-The initial electrocardiogram suggqests ischemia.
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Figure2.-A.-secndeletrcariora shows.... thatthe. ST ..segmen....shave.....returned.....to normal.

acetate, and levothyroxine sodium. The family history
was pertinent for coronary artery disease in her mother

and sister.

On the cardiac monitor, the patient remained in sinus

tachycardia without ectopy. Changes on the ECG were in-

terpreted as showing an acute posterior myocardial infarc-

tion (Figure 1). The following laboratory values were

elicited: serum sodium, 139 mmol per liter; potassium, 3.1

mmol per liter; chloride, 108 mmol per liter; bicarbonate,

24 mmol per liter; urea nitrogen, 8.2 mmol per liter (23 mg

per dl); creatinine, 106 ~Lmol per liter (1.2 mg per dl); and

glucose, 8.2 mmol per liter (147 mg per dl). The leukocyte
count was 12.4 X 109 per liter (1 2,400 per mm'), the he-

moglobin level was 116 grams per liter (1 1.6 grams per

dl), the hematocrit was 0.345 (34.5%), and a platelet count

was 234 X IO' per liter (234,000 per MM3) The initial cre-

atine kinase level was 189 RIU per liter, with 0.055 (5.5%)

MB fractions. A chest x-ray film was normal.

After the initial ECG, a cardiology consultation was

obtained. The patient received boluses of saline solution in

250-mi increments to a total of 2 liters, and dobutamine

hydrochloride was added. The systolic blood pressure did

not exceed 70 mm of mercury systolic. The patient's men-

tal state improved slightly. She provided short, irritable re-

sponses to questions, and she denied having pain or other

symptoms. Coronary angiography showed normal coro-

nary artery anatomy and a left ventricular end-diastolic

pressure of 11I mm of mercury. No vasospasm was seen.

Shortly after the angiogram was completed, the pa-

tient recalled being stung by a bee as she was walking to
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the library. She had no previous history of allergy to bee
stings. Her blood pressure was improving without further
intervention, and she was given methylprednisolone
sodium succinate (Solu-Medrol) and diphenhydramine
hydrochloride (Benadryl) intravenously. A second ECG
showed a return to normal of previous changes (Figure 2),
and serial creatine kinase and MB values remained nor-
mal. After discharge the patient was referred to an aller-
gist for Hymenoptera skin testing.

Discussion
Electrocardiographic changes consistent with acute

myocardial infarction have been noted with anaphylactic
reactions.'`7 We found three reports of cases in which coro-
nary angiography was done after anaphylaxis occurred.','
One was in a 64-year-old man who had no history of heart
disease and in whom anaphylaxis developed after he was
given cefoxitin.2 His ECG revealed acute inferior-wall in-
jury. Serial creatine kinase enzyme levels were within nor-
mal limits. His angiography showed patent coronary
arteries, although he had an anomalous origin of his right
coronary artery from the left sinus of Valsalva, which pos-
sibly predisposed him to an inferior-wall myocardial in-
jury pattern. A second case was of a patient who had an
anaphylactic reaction to iodinated radiographic contrast
material and had an acute inferior-wall myocardial infarc-
tion.8 Angiography demonstrated substantial obstructive
disease of the diagonal branch of the left anterior descend-
ing and distal left circumflex coronary arteries and a sac-
cular aneurysm of the proximal right coronary artery. A
third case involved a 76-year-old man with idiopathic ana-
phylactic shock and an ECG demonstrating acute infero-
lateral myocardial infarction who had angiography
showing no notable narrowing of the left coronary artery,
moderate stenosis of the right coronary artery, and normal
left ventricular wall motion.' As noted, our patient had
normal coronary arteries on angiography.

Our case is important because the patient had no signs
of coronary artery disease on angiography but had acute
ST changes on ECG consistent with a posterior myocar-
dial infarction. Different mechanisms have been proposed
to explain such changes occurring during anaphylaxis. In
the past it had been postulated that the epinephrine given
during an acute anaphylactic reaction caused subsequent
ECG changes.9 In our patient, ECG changes were recorded
before the patient received any epinephrine. Hypoxia had
been suggested in the past as a cause of the ischemic ECG
changes, although studies done in intubated, well-oxy-
genated animals show that myocardial ischemia occurs be-

fore the bronchoconstriction seen in anaphylaxis.6"',1' An-
other proposed mechanism is vasospasm. Anaphylactic re-
actions of isolated perfused guinea-pig hearts show
coronary vasoconstriction.'2 Different mediators causing
coronary vasospasm have been proposed, including hista-
mine, platelet-activating factor, leukotrienes C4, D4, and E4,
and prostaglandin SRS-A.5 '='5 Mast cells have been found
in high concentrations in atheromatous plaques.'6 Vaso-
spasm has not been documented in humans during coro-
nary angiography and was not seen in this patient.

This case report documents ECG changes consistent
with myocardial ischemia during an anaphylactic reaction
in a patient who was found at coronary angiography to
have normal coronary arteries. Our patient's creatine ki-
nase levels remained normal, and her ECG changes re-
solved to normal, consistent with the findings in other
patients with ECG changes related to anaphylaxis and no
history of coronary artery disease.
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